Weight-loss in overweight and obese women : models and methods to assess body composition changes by Minderico, Cláudia Sofia Ferreira Correia
 
Cláudia Sofia Ferreira Correia Minderico 
 
WEIGHT-LOSS IN OVERWEIGHT AND 
OBESE WOMEN: MODELS AND 
METHODS TO ASSESS BODY 
COMPOSITION CHANGES 
 
Preliminary Document  
Dissertation presented to obtain a PhD in Exercise and Health  
 
Adviser: Professor Doutor Luís Fernando Cordeiro 




Technical University of Lisbon 





To my family, 
to my husband and children, 













Abbreviations …………………….. ……………….………..……….. 5 
Chapter 1 – GENERAL INTRODUTION ........................................ ..… 6 
Introdution............................................................ ... 6 
Human Body Composition................................... ... 8 
Body Composition Rules and Models .................  11 
Body Composition Methodology ……………….  13 
.... From theory to pratice ……………………….. 22 
Body Composition Alteration …………………..  59 
References ……………………………………... . 68 
 
Chapter 2 – METHODOLOGY ........................................................  81 
 Sample ..................................................................  82 
 Intervention .............................................. ……… 83 
 Body Composition Measurements .......................  84 
Statistical Analisys ...............................................  91 
References .............................................................  92 
 
Chapter 3 – USEFULNESS OF DIFFERENT TECHNIQUES FOR 
MEASURING BODY COMPOSITION CHANGES DURING WEIGHT 
LOSS IN OVERWEIGHT AND OBESE WOMEN  ...................  93  
Abstract ................................................................  95 
Backgroung ..........................................................  96 
Experimental Methods Adopted ........................... 98 
Results ................................................................  104 
Discussion ..........................................................  108 
Conclusion ..........................................................  113 
References ..........................................................  114 
Chapter 4 – CHANGES IN THORACIC GAS VOLUME WITH AIR 
DISPLACEMENT PLETHYSMOGRAPHY AFTER A WEIGHT 
LOSS PROGRAM IN OVERWEIGHT AND OBESE WOMEN  117 
 Abstract ..............................................................  119 
Introduction ......................................................... 120 
Methods ..............................................................  122 
 
Results .................................................................  125 
Discussion ...........................................................  127 
Conclusion ..........................................................  130 
References ........................................................... 131 
 
Chapter 5 –   VALIDITY OF AIR-DISPLACEMENT PLETHYSMOGRAPHY 
IN THE ASSESSMENT OF BODY COMPOSITION CHANGES IN 
A 16-MONTH WEIGHT LOSS PROGRAM .......................  134 
 Abstract ..............................................................  136 
Introduction ........................................................  137 
Methods ..............................................................  138 
Results ................................................................  142 
Discussion ..........................................................  146 
Conclusion ..........................................................  149 
 References ..........................................................  150 
 
Chapter 6 – DISCUSSION .............................................................  152 
     References ............................................................  162 
 
Chapter 7 – SUMMARY ...............................................................  164 
 
 
Acknowledgements .........................................................................  167 
 
About the author .............................................................................  169 











BMI– Body mass index 
DXA – Dual energy x-ray absorptiometry 
ADP - Air displacement plesthysmography  
BIA - Bioelectrical impedance analysis  
VTG - Thoracic gas volume  
AT - Adipose tissue 
BCM- Body cell mass 
BM - Body mass 
ECF - Extracellular fluid 
ECS - Extracellular solids  
FFM - Fat-free mass 
LST – Lean-soft tissue 
FM - Fat mass 
%FM – Percent fat mass 
SM - Skeletal muscle 
TBPro - Total body protein 
BW - Body weight 
R – Residues 
ECW – Extracelular water 
ICW – Intracellular water 
TBW – Total body water 
TBK – Total-body Potassium 
M – Total-body mineral 
Mo – Bone mineral 
Ms – Soft-tissue minerals 
BMC – Bone mineral content 
BMD – Bone mineral density 
BV – Body volume 
L – Lipid 
Le – Essential lipids 
G – Glycogen 
CV – Coefficient of variation 
TEM – Technical error of measurement  
SEE – Standard error of measurement 
PE  - Pure error 
SD – Standard deviation 
 
 
